organelles is generally thought to occur via carrier vesicles. The first step in this process is the self-assembly of coat proteins on the cytoplasmic side of the membrane, which acts to recruit cargo proteins and catalyze the The eukaryotic cytoplasm is a highly ordered, yet dyformation of a budding vesicle. Clathrin and coatomer namic environment. Within the cell, large membraneproteins (COPs) are the principal coat proteins that funcbound organelles create compartments that carry out tion in this capacity, and they are used to shuttle cargo distinct biochemical processes, while smaller vesicles between membranes in distinct steps of the secretory act as carriers that deliver proteins and lipids between pathway. Coat subunits interact with the surface of an these compartments. As examples, proteins destined organelle through "adaptor" proteins that provide addifor secretion are inserted into the endoplasmic reticulum tional specificity and are needed for the coating and (ER), processed in the Golgi, and then delivered to the budding processes. thought to link dynein to its cargoes. One component
its a high degree of heterogeneity owing to multiple genes and alternative mRNA splicing (De Matteis and Morrow, 2000). Some isoforms of spectrin also have the ability to oligomerize in different combinations, thereby further increasing the number of possible structural combinations. This diversity may be important for recruiting particular motors or combinations of motors to organelles.
Scaffold Proteins
Signal transduction cascades utilize multifunctional proteins with several protein-protein interaction modules (scaffold proteins) to assemble large protein-protein complexes at the plasma membrane. Sequence analyses have revealed that the tail domains of several motors also contain protein interaction modules, such as SH2, SH3, pleckstrin homology (PH), tetratricopeptide, and PDZ domains. These observations have suggested that perhaps multiprotein complexes also link motors to organelle surfaces.
Recently, a kinesin protein (KIF17) has been found to associate with a large PDZ-containing complex that forms on neuronal membranes. PDZ domains are protein-protein interaction motifs of ‫09ف‬ amino acids that were originally discovered as organizers of pre-and postsynaptic plasma membrane structures. Using a twohybrid screen and GST-pulldown experiments, Setou et al. (2000) showed that KIF17 binds directly to the C-terminal PDZ domain of LIN-10 and that mutants in the PDZ domain abolish this motor-cargo interaction. In C. ele- A recent study, however, has described a direct interaction between a kinesin-related protein and the Rab6 sin. Two-hybrid analysis revealed that Syd did not associate with the kinesin heavy chain directly; rather, the GTPase. Rab6, one of the best-characterized members of the small G protein family, is found on the cytoplasmic N terminus of Syd interacted with the tetratricopeptide domain of the kinesin light chains. This interaction face of the Golgi, where it is thought to direct retrograde trafficking of protein and lipids to the ER. In an effort to was confirmed by Syd's ability to coimmunoprecipitate with kinesin heavy chain from wild-type mouse brain identify Rab6 effector molecules, Echard et al. (1998) performed a two-hybrid screen using the active, GTPextracts using KLC1 antibodies, but not from extracts derived from transgenic mice lacking a kinesin light bound form of Rab6 as bait. Unexpectedly, a novel member of the kinesin superfamily, named rabkinesin-6, was chain. Taken together, these results suggest that Syd obtained from this screen. This motor coimmunoprecipisecretory and endocytotic pathways. These findings on tated with constitutively active Rab6-GTP, but not Rab6-motor receptors likely mark a new era in which the mo-GDP. Moreover, overexpression of the Rab-6 binding lecular machinery linking motor proteins to cargo selecsite of this kinesin attenuated the hypersecretory phenotion and delivery will be defined. type produced by transfected GTP-Rab6. OverexpresSelected Reading sion of the full-length rabkinesin-6 caused Golgi dispersion, implicating a function in controlling the dynamics
